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What are hydraulic models and why
are they important?

« HEC-RAS

— Calculates water surface
— Cross sections

— Storage areas

— Evaluate impacts
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How does HEC-RAS communicate
with GIS?

 Geo-RAS
* Mapping Results
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Increasing Communication between
HEC-RAS & GIS?

* Python to the rescue
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What is Python?

« Scripting language
— Powerful
— Versatile
— Fast to develop In
— Created by Guido Van Rossum (1989)
— ESRI created ArcPy
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Programming Language Hall of Fame

The hall of fame listing all "Programming Language of the Year” award winners is shown below. The award is given to the
programming language that has the highest rise in ratings in a year.

Winner

¥ JavaScript

¥ Transact-SOL
¥ Objective-C
M Objective-C
¥ Python
" Go
=l €
" C C++
' C#
E Python == Python
® R == PHP
= Ru 3
wg Uy JavaScript
% java == Visual Basic NET
== Perl
% PHP Objective-C
E C++

2002 2004 2006 2008 2010 2012 2014
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Standalone Python Script for
Modeling Water Inundation
* How?
— Data mined HEC-RAS

— ESRI's ArcPy module
— Tkinter module
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Enough of the History!
So what did you do?

* Python script (3526 lines)

— ldentify critical elevation
* Ditch threshold
* From .shp point file

* From table:
— .CSV
— Any .shp with Elevation

Choose Inundation Duration Method

From Ditch Threshold | From Table | From Point .shp |
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From Table

=X
Moore Engineering |
HEC-RAS Inundation Duration I
Projections must either be "UTMW or "State Plans’

Load Excel Template: Load Excel Template | ¥ |
HEC-RAS Output Time Increment in Hours: | 12 IZ| ¥ |
Output .shp Time Increment for Duration: | Days |Z| 7 |

Personal C5V file: Load Template .csv | ¥ |

or

Load elevation .shp: C:/Users/thomas.sayward/Desktop/Duration Chk 2013-12-241/small_test.shp Load .shp with elev | 7 |

Possible site Mames: | Mame |Z| o |

Possible elev fields: | elev |Z| ? |

Storage Area shp (clipped): Load Polygon.shp | ¥ |

Hydrograph Location: Load .csv Hydrograph | ¥ |

Save Output Shapefile: Save File Location | Y |

Cancel Load Defaults Submit |
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From .shp point file

Moore Engineering
HEC-RAS Inundation Duration

Projections must either be "UTW or “State Plans"

Exact pixel elev, or Interpolated elew: Don't Interpolate

HEC-RAS Cutput Time Increment in Hours: 12

Output shp Time Increment for Duration: Days

Point .shp file:

Input DEM:

Storage Area .shp (clipped):

Hydrograph Location:

Save Output Shapefile:

Cancel

Load Point.shp

Load GRID DEM

or

Load TIF/IPG DEM

Load Polygon.shp

Load .csv Hydrograph

Save File Location
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From Ditch Threshold

Moore Engineering
HEC-RAS Inundation Duration

Projections must either be "UTW or "State Plans

Slope Range of Ditches: 34 IEI 3.7 IEI ?
Internal Buffer Distance: -25 |Z| 4
Exact pixel elev, or Interpolated elewv: Dan't Interpolate IEI ?
HEC-RAS Qutput Time Increment in Hours: 12 IEI 4
Cutput .shp Time Increment for Duration: Days |Z| 4
Load GRID DEM ¥

Input DEM: ar
Load TIF/IPG DEM ¥
Storage Area .shp (clipped): Lead Polygon.shp 4
Hydrograph Location: Load .csv Hydrograph ?
Save Output Shapefile: Save File Location 4

| Cancel | Load Defaults | Submit | moo re
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Code Snipit

- -
¢ Inundation_DurationLpy - ThArcView\Scripts_Thx\Scripts\Stand_Alene\_HEC_RAS\Inundation Duration\Inundation_Duration M
Eile Edit Format Run Options Windows Help

=

elze: #a backup copy doesn't exist with this name, and creates a SApoly.shp back up in the subfolder
print "now creating backup of SApoly.shp prior to repair geometry™
arcpy.CopyFeatures management (shp location local, backup path)

print "now repairing geometry™

path, fname = stE(shp location local).rsplic("/",1)
fname, ext = str(fname).rsplit(".")
fname = fname +str (" rg")

shp rg path = path +"/"+ fname +"."+ext #renamed file, showing repair geometry has been done to it
if osz.path.exists (shp rg path):
print ("this file name already exists "" + str(shp rg path}+"'")

i=1

while os.path.exists(shp rg path):
shp rg path = path + "/"+ fname + " " 4+ Frr(i) +"."+ ext
print ("this file nams already exists '" + str(shp rg_path)+"'"}
i+=1

arcpy.CopyFeatures management (shp location local, shp rg path) $creates a new .shp in the =zame directory
arcpy.RepairGeometry management (shp rg_path) #repairs geometry on the orgional .shp

shp location = shp rg path f.3hp with repaired geometry
s gt st idssssisdsiisddssiddsddsssdsasissiiiss

print "Now begining the analysis"
print "Now copying the point.shp to 'C:/Temp/Inundation duration/'"
f shppt name = "" #holds the point shapefile file name

#gets the file name from the pt.shp

TEY:
print new zave location
f shppt name = StI (new_save location).rsplit(®/",1)
print f shppt name
BxCept:
print "an error occured spliting the save-as file path"
pass -
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Questions?

FNClude€ {Sidid.\», T
int mgin(void) :

NICE TRY.

int count 2

for (count = 13 count<{=5003 count)
printf ("I will not Throw paper dirplanes n class,”) s |

refurn 03

TR
TRTEIE

H e
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Image sources:

« shutterstock 80338420.ipg
o http://www.clipartbest.com/clipart-yikMQRABT

e http://Iwww.esriuk.com/~/media/esri-
uk/Education/HigherEducation 2015/PythonToolbox.png?la=en

o http://Iwww.shutterstock.com/pic-131647856/stock-photo-illustration-
depicting-data-mining-of-computer-information.html?src=hhE|jTm-
f6RpP1K6JYP89KkGwW-1-1

o http://www.|effpalm.com/fox/fox.ipg
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